
REMARKS PROM J. LEDERBERC REGARDIRQ THE i.WC RAME GRJECTIVES OF THE SPACE 

PROCRAM AR0 THE REQUIREMEWS POR LARGER VEWICLBS 

W* certelniy hove to focus on our long-range concerns end try to 
estebllsh the queIIty end scope of our fbetlonel cwdtment. trrger vshtcles 
wt I 1 be necesury for the fol IowIng RI WI 
retrieval of surf- smples from tlfi;Tp anets for the ktnd of detailed F 

s of atefor Iqwtance: (1) th@ 

Investlgatlon thet Is only posrlble In the terrestrial laboratory. (2) 
the propulsion of large lnstrments far the study of the solrr system end 
of the larger universe a) letgo optlul telescopes 4th capebIiItIss now 
perturbed by the earth’s atmosphere b) redlo telescopes to Include the 
ftwict ion of datrct Ion of $e18ctIc -1cetIon c) autometlc planetwy 
iaboratorles of uhfch Surveyor Is the prototype for the reconnrlsence of 
planetary terrain and for the lnvestlgatlon of sub-surface strata. (3) 
Manned spaca filght In vehicles thut afford sufflclent range maneuverabIlIty 
and navigational and envircmmntal Information to enable uan to play a 
crltlcal part In the exploration of the solar system. 

At the present time, the use of menned vehicles In the exploration of 
space Is problee4atlcai for two meln mesons: (1) We&do not know how wei 1 
he can function In the constraints of space fllght.(z~There is very little 
doubt frm 11enera1 physIologlcal conslderetions and fmm the bIologIcal 
experiments that have already fiwn that man Is capabiem of 
being carried on short term voyages. To this extent, the Mercury project 
Is i lkely to gtve us much more reessurance as to the correctness of our 
predict Ions then vIt*l new knouled$e. Wamver, the Mercury project Is only 
the first step In a program that must probe deeper Into unpredictable effects, 
aspecfaily of the long term vlabillty of the Hun passenger In spacecraft 
envl ronments. The main crltlclsm that night be offered of the Mercury program 
Is thet It has been pubilclzed as e vitally important end In Itself, whereas 
It c0n in fact, make only an 8xtremeJy lfmlted contrtbution to the solution 
of the problem of menned space 4 i Ight. However,“if manned spece flight is 
ever to ba accomp1 Ished, there uwt be l start at some point end Mercury 
can quite profltabiy be represented In this light. Perhaps the tmpilcatlon 
shouid be mede quite expl Iclt, therefore, that manned space fl lght WI I I be 
an extremely expensive proposltlon and that the costs of Hercury are only 
the very first stege expense. 

It should be stressed that man Is expiorlng spew by the act of extend- 
ing his sensors Into the reeches of the solar systwa through Instrumented 
spece craft. Hen plays a vital role in the deslgn and programnlng of such 
vehicles and In the reception and Interpretation of the deta generated by 
than. In many respects, the mm on the ground interpreting the telenetared 01~ t/y ;n5$+ 
data and hevlng the resources of the terrestrlai laboratoryr\wlil have a far A $ ‘Is LL”CUr 
more lntlnurte kneuled~e of the space thet a vehlcie is exploring than will 
the astronaut who accompenles the vehicle. In my case regardiesr of the 
uttilxatlon of the astronaut, It will be essentlai to support 8 strong 
developunt of compact Instrmentetlon uhlch is as fully e&meted es 
possl ble. The usefulness of the astronaut wfl 1 depend to a large measure 
on the extent to which he Is assIsted by lnstrunentatlon thet ten furnish 
envtr~ntai and coordinate deta to him In a form that he Is cap&ble of 

*We do not know of any vital operations that cannot be performed, at least 
in principle, by devices in radio communication with the earth. 
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lnterpretlng and using. HIS main advantage may arise from tha acceietatlon 
of response that Is possible when such data are presented to him ImadIateiy 
at the site of InvestlgatIon rather than having to traverse the long and in 
soma respects , attenuated camnurtl~tlorr link from the expioretlon site to 
the earth and back. furthermore, the 8stronaut’s usefuiness will be gre8tiy 
mplified by the extent to which he un maintain a volume of useful cmmnuni- 
catIon with the earth for consultation end analysis of the data that he 
acqui roil. It should, therefore, be apparent that regardless of the attention 
given to the support of the hewn passenger, the same Intensfve effort must 
be made In the deveiopmant of lnstrmentatlon, autasatlen, and conrrrunication 
techniques. It should also be apparent that the engfneertng development of 
these techniques WI ii have enormous byproduct advantages for other sclenti fIc 
and econmlc purposes. 

The Importance of man in the exploration of space can perhaps be 
asurud by conslderlng how much we are able to do w&h and withw his 
presence on the vehicle. We are opt imist ic that the major questions that 
we would want to ask of tha solar system can be answered by lnstrmted 
techniques. The posslbls role of man In further investigation may not ba 
so evident until more subtis questions have arisen on the barIs of unexpected 
information obtained during our earlier efforts at the exploration of space. 
Then, and perhaps only then, are w likely to have causa for regret or cw 
piacency If new dtfficultles supervene that discourage the extsnslcm of 
efforts at manned space f 1 lght. 

Particularly to be condemned is the attttude that nwmed space flight Is 
an end in Itself. This may ba able to serve the au&tonal Interests of a 
small number of adventurers but WI should be looking for deeper mot lvat Ions 
to justify the inneense commitments of national resources that are invoived 
In the space progr4un. With adequate attention to the understanding of tha 
wey that msn is lndaed exploring space by the extensfon of his sensory instru- 
ments, wa may be better l bla to put this problem In sober persmctlve. In 
sun, I would recoamand that the strongest support continue to be given to 
tha Investigation of the chronic physIologlul effects of environmental factors 
likely to be found in space;and with adequate precedent In tortestrIal 
resaarch these experlmants should be extended to ths space environment. ws 
should keep an open mind with regard to the ultimate utility of tha astronaut 
for the purpose of exploration and should continue in any event to stress 
the development of the tools that WI I I be needed on the one hand, far the 
continued retrieval of scientific Information by automatic lnstrwnents, or 
on the other, for the support of the more ieeiediate participation of the 
explorer In the examination of his envlrmt In space. 


